Background: Prodrome has recently been proposed as target for early intervention but their phenomenology remains obscure and often certain temperamental characteristics are confused with prodromal symptoms leading to the possibility of over-reporting. Methods: Fifty-one consecutively admitted patients, between the age group of 18-60 years, fulfilling the ICD-10 criteria for mania with psychotic symptoms were included. They were rated on Young Mania Rating Scale (YMRS) and were started on appropriate medications. After they attained remission (YMRS<12), they were interviewed on the Bipolar Prodrome Symptom Scale-Retrospective version (BPSS-R) and the General Behaviour Inventory (GBI). Twenty-five normal controls were assessed using the same tools. Results: Prodromal symptoms were reported by 58.8% of the patients, as compared to eight per cent of controls. Irritability (28.33%) was the most commonly reported prodromal symptom followed by anxiety (13.33%) and sleep disturbance (ten per cent). All the three frequently reported prodromal symptoms were of moderate severity and recurrent in frequency in three-fourth of the patients. The mean number of prodromal symptoms among the patients was 1.14 (SD 1.44), which was significantly higher than the normal controls (p<0.001). Hypomanic/depressive temperaments were significantly higher in the patients with prodrome as compared to normal controls (p<0.01) as well as patients without prodrome (p<0.01). Discussion: Significantly higher number of prodromal symptoms was present in the patients and these symptoms were mostly moderate in severity and recurrent in nature. Also, the number of patients who reported prodromal symptoms was much higher than the number of controls. However, when a comparison was made between the reported prodromal symptoms in the patient and control group, a significant difference was noted only in 'irritability'. Further, the proportion of prodromal symptoms reported in our study was lower when compared to previous studies. This could be because most of these studies had looked for these symptoms over the lifetime leading to likelihood of overreporting. Individually, these symptoms may not have predictive significance but the occurrence of these clinical characteristics in patients who have hypomanic or depressive temperament could be a sign of impending first episode mania.
Introduction
Bipolar disorder is a chronic psychiatric disease often causing disability and significant functional impairment with considerable consequences on the quality of life not only of the patients themselves, but also of their family members and others in their environment. [1] The disorder represents a major public health problem; it frequently requires hospitalisation and is associated with significant mortality due to suicide, the rate of which (15-20%) is higher than that in the general population and other psychiatric or medical patient populations. [2] [3] [4] It has been ranked fifth for people between 15 and 44 years of age. [5] The prevalence rate of bipolar spectrum disorders may rise to five per cent or higher with sensitive detection of hypomania. [6, 7] Since descriptions by Falret [8] and Kraepelin, [9] we have recognised bipolar disorder as an illness defined by its changing course. Both described the disorder as an episodic illness, alternating between periods of high and low mood. The view of bipolar disorder, however, generally has continued to be one of the alternations of extremes, in a ''burst'' pattern, [10] followed by periods of general quiescence. Less attention has been paid to what occurs between episodes of mania and major depression. com However, literature of more recent times provide newer details of the natural course of bipolar disorder, highlighting the importance of subsyndromal symptoms which were overlooked before. Subsyndromal symptoms outside an episode are common in bipolar disorder. [11] These are symptoms that may not reach the severity of an episode but cause significant disruption in patients' lives.
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Several studies have found that over half of bipolar patients suffered from significant subsyndromal symptoms. [12] [13] [14] These subsyndromal symptoms may progress into prodromal symptoms, which may further progress to a syndromal manic episode. Therefore, such subsyndromal symptoms, apart from causing distress and social functional impairments, may make patients vulnerable to relapses during their illness course.
Prodrome in mania and its significance
In recent years, much clinical and research interest has been directed at the early and prepsychotic phases of psychotic disorders. [15] Unfortunately, the focus has been put almost exclusively on non-affective disorders to such an extent that early psychosis has almost become synonymous to early schizophrenia. [16] As a result, research into the early phase of affective psychoses, such as bipolar affective disorder (BPAD), has been a relatively neglected area [17] and warrants further study as it is likely that the key principles of early intervention in psychosis, apply equally well to bipolar disorder, specially with regards to:
• Early diagnosis and management of affective disorders.
• Early diagnosis of relapse.
• Development of neurobiological and phenomenological theories of psychosis.
• Prognostic significance.
Thus, similar to work with psychotic populations, it is likely that an approach aiming at the identification of impending first-episode mania with psychotic symptoms is currently a realistic and manageable strategy to promote earlier treatment.
Evidence in support of manic prodrome
Existing literature suggests that some patients who will develop a first manic episode present a set of attenuated symptoms that can be identified. However, the findings are not consistent. In a review by Howes et al., [18] 318 studies on BPAD prodrome were identified, out of which only 14 studies had addressed the issue of clinical features preceding the onset of the first manic or hypomanic episode. Out of these, some of retrospective studies used a variety of methodologies to collect data from bipolar individuals and/or their carers about clinical features that pre-dated the onset of the disorder. [19] [20] [21] [22] [23] [24] [25] The most commonly reported putatively prodromal features were mood lability/swings, depressive mood, sleep disturbance, and irritability; however, even these putative symptoms have not been reported uniformly across all the reviewed studies.
Opinions regarding the number and severity of the prodromal symptoms reported are conflicting. While some studies report them in upto 70-100% of their patients, [20, [23] [24] [25] [26] others [19, 20] have reported in lesser proportion of their patients.
Aim, objective, and hypothesis
Our aim and objective was to identify a set of underlying symptoms that exist before the onset of first episode psychotic mania and to provide a description of the symptoms charactering the 12-month period preceding the occurrence of such an episode, and to explore the temperamental characteristics in such patients and comparing it with normal healthy control group. We hypothesised that there would be no prodrome or temperamental characteristics occurring during the 12 months preceding the onset of mania when compared with healthy controls.
Methodology
The study was carried out at the Central Institute of Psychiatry, Ranchi, Jharkhand, India. The study was cleared by the ethical committee of the institute. For the purpose of the study, all the consecutively admitted patients between the age group of 18-60 years, fulfilling the ICD-10 criteria for mania with psychotic symptoms were selected for the study period of one year. A total of fifty one patients were included in the study after obtaining a written informed consent. Sociodemographic and clinical data at the time of admission was recorded for each patient. At the time of admission, the key informant was identified as a parent, sibling, or a relative who has stayed with the patient at least for the last one year and who could provide adequate information regarding the patient's condition. The same informant was asked to be present during the discharge. Patients were rated on the Young Mania Rating Scale (YMRS) [27] to assess the severity of illness at first contact.
The patients were started on appropriate medications by the treating team and after they attained remission (YMRS<12) and during the discharge, they were interviewed on the Bipolar Prodrome Symptom Scale-Retrospective version (BPSS-R) [23] with the help of the key informant. The BPSS-R assesses systematically the pattern of onset, duration, severity, and frequency of 38 symptoms and signs that are noticed prior to the first major depressive and/or first manic episode. It encompasses all the DSM-IV symptoms of depression and mania, and provides specific details for a more precise rating. Prodromal symptom severity is rated on an ordinal scale from zero to three and frequency is rated from zero to four respectively. It is a holistic tool because in addition to symptoms present during the mania prodrome, the BPSS also assesses presence of the same symptoms during the first manic episode. In addition, the BPSS-R was developed after an extensive review of literature on risk factors and early symptoms of bipolar disorder, published assessment tools for prodrome in psychosis, and interviews of youths with bipolar disorder and their primary caregivers regarding initial subthreshold symptoms prior to the onset of a mood episode.
The General Behaviour Inventory (GBI) [28] was applied to assess trait-based symptom measure of unipolar and bipolar affective conditions. GBI is a self-report inventory. The items are related to affective symptoms, including depressive, hypomanic, and biphasic symptoms. GBI is composed of two subscales, the Depressive scale and the Hypomanic-Biphasic scale. These scales were derived on the basis of a two-dimensional model of these symptoms. GBI has 73 items and the reporter is asked to rate unipolar depression, hypomania, and biphasic symptoms over the past week. Responses are recorded on a four-point Likert scale, with a score of zero signifying never or hardly ever and score of three suggesting very often or almost constantly. Thus, high scores represent greater psychopathology.
As recommended by Depue, [28] items can be scored using a dichotomous model, dividing a population into cases and noncases, where those individuals responding zero or one to an item receive zero points and those responding two or three to an item receive one point. Scoring can also be done in Likert manner by adding up the subject's responses. We adopted the Likert method because this manner of scoring provides more information. The observed scores also show more variations in Likert method. According to the scoring method recommended by Depue, [29] Depression scale is based on 45 items and Hypomanic-Biphasic scale is based on 28 items (item 44 is included on both scales). In this study, the score above the minimum possible score on manic, i.e. 28 and the minimum possible score on depressive, i.e. 45 was taken. The Depressive and Hypomanic-Biphasic scales have shown good reliability and validity in adult populations. [27, 30, 31] The BPSS-R was also applied on twenty five normal subjects who were matched for age, sex, and education, and after they obtained a score of less than three on GHQ-12.
[32]
Statistical analysis
Data was analysed using descriptive statistics with the help of SPSS version 16.0 for windows. Quantative data are presented as mean (±SD). For categorical variables Chi-square test was used to analyse difference between the groups and Fisher's Exact test was used where the sample (N) was less than 20. Quantitative data that were normally distributed were analysed using independent sample t-test. We used twotailed statistics set at a significant p value at <0.05. Table 1 shows the mean age of patients as 24.62 (SD 8.0) years and that of the controls as 24.20 (SD 3.99) years. Majority of the patients were males, Hindu, unskilled workers, from lower socioeconomic status, and belonging to rural domicile. The gender distribution was even between the two groups. There was no significant difference between the patients and controls with regards to any of the socio-demographic characteristics. However, a significant difference (p=0.001) was noted in the number of prodromal symptoms reported by the patients (1.14; SD 1.44) when compared to the controls (0.08; SD 0.27) (p=0.001) ( Table 1) . Among the 38 items on the BPSS-R, it was noted that irritability was the most commonly occurring prodromal symptom (28.33%), followed by anxiety (13.33%) and insomnia (6.66%) in the patients (Table 2) .
Results
Further exploration of the reported prodromal symptoms revealed that irritability was of moderate severity in 82.3%, recurrent in 88.3% patients, and substance use was reported in 35% of the patients who reported it as a prodromal symptom. Anxiety was reported in 15.7% of the patients. It was of moderate severity in 75%, recurrent in 37.5%, and substance use was reported in 50% of the patients. Insomnia being reported only in 7.8% of the patients was of moderate severity and recurrent frequency in 75% patients with substance use of more than one month before the onset in 25% of them (Table 3) .
When a comparison was done among the reported prodromal symptoms between the two groups, it was seen that irritability was present in a significant number of patients (p=0.001) whereas other commonly reported prodromal symptoms in the patients such as anxiety (15.7%) and insomnia (7.8%) showed no significant difference when compared to the controls (Table 4) .
Further, the comparison of temperamental characteristics indicated that hypomanic behaviour (p=0.001) and depressive behaviour (p=0.002), as assessed on GBI were significantly higher in the patients compared to the controls (Table 5) .
Discussion
Since the time of Kraepelin, the issue concerning prodromal symptoms has not really been the cynosure of all eyes, the details of which have been either shrouded in mystery or conflicting as seen in the studies so far and the initial manic prodrome is no exception. While the characteristics of BPAD spectrum disorders and the variability in polarity of onset exclude a mere transposition of the psychosis-prodrome concept to BPAD, some elements of the literature give support to the similar idea of the occurrence of a period of disturbance of variable duration before the onset of the first manic episode. In particular, findings suggest that patients who later develop BPAD experience attenuated symptoms for up to ten years on average before the acute onset of the illness, but very little research has actually attempted to describe this phase.
In the population studies on bipolar disorder, the mean age of onset of the disorder has varied from 17 to 27 years. [33] The epidemiological catchment area study found a mean age of onset of 21 years [34] and similarly in a large Canadian general population study, 95% of the patients having mania had a mean age of onset of 26 (males) and 25 (females) years. [35] In a more recent study on manic prodrome by Conus et al. [25] the mean age was 23.0 (±2.9) years for the study group. The mean age of the patients in our study was 24.62 (±8.0) years, and was consistent with the above mentioned studies. In most of the other studies, age range varied from 13-17 years as they also had included child and adolescent population. Majority of the patients in our study were males (76.5%). Frank and Thase [36] reported that bipolar disorders occur as frequently in female as it does in the males. While more recently, Kennedy et al. [37] reported that men had higher incidence rates of first episode mania in the age range of 16-25 years. The higher percentage of male subjects in our study group could be explained by the characteristics of the Indian society where females having mental disorders are often neglected due to social stigma or are usually brought to medical attention very late. For example, in a study from North India by Kulhara et al., [38] that investigated 118 bipolar disorder patients and another by Chakrabarti and Gill, [39] the sample consisting males was 74.58% and 68% respectively. It was seen that the number of patients who were married (51%) and unmarried (49%) was almost equal in the patient group. In study by Khess et al. [40] on first episode mania patients, 78% of them were married but the mean age of the study group was higher in their study. Hindus were in majority in the patient group (78.4%). It is just the reflection of the fact that Hinduism is the religion of the majority in India. As far as education is concerned, it was seen that up to 75% of the patients were educated up to tenth or lesser, i.e. less than ten years of formal education. This is in line with the data reported earlier, [41] where 52.6% of the bipolar patients and 78.2% of the schizophrenics could hardly reach high school level. With regards to occupation, it was seen that about half of the patients were unskilled workers. This is more or less a representation of the prevailing employment scenario in the catchment area where the sample was collected. Similarly, lower socioeconomic status prevailed almost uniformly among the patient (68.6%) and the control group (64%) which also is in line with the existing financial condition in this part of the country. Majority of the patients seeking mental health advice at the centre where the data was collected, come from rural background and this was appropriately represented in our data where 92.2% of the patients belonged to rural domicile.
Thus it can be summarised that our sample had sociodemographic characteristics which was comparable to that of samples of other published studies and that some of the differences that are present could be logically explained.
Characteristics of prodrome
Specifically addressing the issue of prodromal symptoms, 22 out of the 38 prodromal symptoms that were looked for, were reported in our patients. Irritability was most commonly reported (28.33%), followed by anxiety (13.33%) and sleep disturbance (about ten per cent). This is lower than the proportion reported in previous studies, [20, [23] [24] [25] where these symptoms were reported in up to 60% of the patients.
One of the reasons for this could be the fact that apart from Conus et al., [25] all the other studies had looked for these symptoms over the lifetime of the patients before onset of the manic episode and considering the low specificity and sensitivity of most of the prodromal symptoms, [18] it is very likely for an individual to have experienced these symptoms and thereby leading to over-reporting. Moreover, none of the above mentioned studies had a control group which was the representative of the general population.
This can be further validated by the fact that when in our study, a comparison was made between the reported prodromal symptoms in the patient and control group, a significant difference was noted only in the irritability. While the studies that included a psychiatric comparator group indicated that many of the putatively bipolar disorder prodromal features may also be seen in other psychiatric disorders. [21, 24, 42] This is in line with the recent literature that as no single prodromal feature has been identified in all subjects, the bipolar disorder prodrome may be best defined by a cluster of features. [18] It is interesting to note that though in our study the number of prodromal symptoms reported (mean=1.14, SD=1.44) was less compared to previous studies, when the number of prodromal symptoms reported between the patient and control group was compared it was seen that significantly higher number of symptoms were reported in the patient group. Also, the number of patients who reported prodromal symptom (58.8%) was much higher than the number of controls who reported prodromal symptom (eight per cent) and this difference was statistically significant. In the past almost all the studies have been done only on the patients, without any comparison group or have been compared with a psychiatric control group. Evidence on prodromal symptoms in normal individuals is lacking, so the wide discrepancy in the percentage of patient and normal controls reporting prodrome can be taken as a logical finding and should perhaps serve as a stepping stone for further exploration.
From the analysis of our data it is evident that before the onset of the manic episode the patients experience an alteration from their previous mental state. Thirty out of the 51 patients in our study reported at least one prodromal symptom. This figure is much lower than the previous studies by Correll et al., [23] in which all the 52 patients had reported at least one prodromal symptom. This could be explained on the basis that this study did not particularly address the issue of proximal prodrome and no differentiation was made on the symptoms that could be trait markers rather than the actual prodromal symptom.
Similarly, in the study by Conus et al., [25] all of their 18 patients had reported at least one prodromal symptom and the likely explanation for this could be the fact that though they had addressed the proximal prodromal symptoms, their sample size was much lesser (n=18) and the tool to assess the prodromal symptoms had additional items to those mentioned in the BPSS-R which increases the likelihood of a positive response.
Skjelstad et al., [26] in their review on bipolar prodrome concluded that greater emphasis should be on the delineation of the prodromal phase and in-depth enquiry should be made in the nature and progression of the prodrome. In our study we tried to further describe the prodromal symptoms based on severity, frequency, and associated substance. It was seen that all the three frequently reported prodromal symptoms, i.e. irritability, anxiety, and insomnia were of moderate severity and recurrent in frequency in almost 75% of the patients, which is consistent with the findings by Correll et al., [23] who had reported this in 100% of their patients.
Temperamental characteristics
Scores on GBI for both hypomanic and depressive were significantly higher in the patient group who reported prodrome when compared to the patients who did not, suggesting that patients with psychotic mania who undergo a prodromal phase had more evidence of cyclothymic traits. This is consistent with the earliest findings of Kraepelin, [9] who described depressions and excitements of mild intensity and brief duration predating adult manic-depressive psychosis in one out of four adult manic-depressive patients. More recently, in an exploration of developmental pathways to bipolarity, Akiskal [43] suggested that dysthymic, cyclothymic, and hyperthymic temperaments would represent possible pathways to the development of bipolarity. Klein et al. [44] have reported that up to 80% of BPAD patients exhibit cyclothymic premorbid personality, and conversely that cyclothymic individuals are at increased risk for development of BPAD.
In seven other studies, cyclothymic features were identified as a precursor of mania. [20, 21, 24, 40, [45] [46] [47] [48] However, these features were also seen in the well relatives of people with BPAD; [48, 49] so, it is not clear whether these features could be a correlate of risk status also seen in some relatives who do not go on to develop bipolar disorder. Furthermore, it remains to be determined whether these features reflect premorbid personality characteristics or are part of a distinct prodrome to BPAD.
In a review of the literature, 19 papers were found which specifically address prodrome in BPAD; of these, only five attempt to describe the symptoms and behaviours characterising the initial prodromal period. [17] Based on these evidences and more recent attempts in separating distal prodromal features (earliest signs and symptoms of BPAD) from proximal prodromal features (symptomatic manifestations during the 12 months preceding the first manic episode), [17] our study focused on characteristics of prodrome during the 12-month period prior to the first psychotic manic episode. The prodrome, by definition, can only be determined in retrospect, [18] as we did in this study and consecutively admitted patients were taken to reduce any bias in the patient selection for the study.
Unlike most of the previous studies which either included only child and adolescent population or made no distinction between childhood-onset bipolar disorder and adult onset bipolar disorder and/or used a broad definition of bipolar disorder, we included only those above 18 years of age with an ICD-10 diagnosis of mania with psychotic symptoms because inferences drawn from studies of childhood-onset bipolar disorder may not be applicable to bipolar disorder patients with adulthood onset. [18] Inclusion of a control group strengthened the possibility of assessing the specificity of the features in the patient population when compared to the general population. Even if certain symptoms occur in the vast majority of subjects who go on to develop mania, they may also be observed in a general sample of young adults who would later develop other mental disorders, or no disorder at all (i.e. low specificity). Only Rucklidge, [24] Fergus et al., [21] , Correll et al., [23] and Conus et al. [25] had utilised comparison/control groups in their studies on bipolar prodrome.
Limitations
The retrospective nature of our study is likely to be limited by recollection bias. Though we had conducted our study on a modest sample size, large retrospective studies are needed to confirm these preliminary findings of a prodromal period before the first manic episode. BPSS has not been validated in the Indian population as yet and the lack of blinding while applying the scale could be one of the limitations of the study. Future studies should be an amalgamation of clinical, genetic, and endophenotypic approaches so as to facilitate the timely identification and preventive interventions in individuals at risk for bipolar disorder. While clearly more research needs to be conducted, it is hoped that the specificity of putative bipolar disorder prodromal features needs to be determined with respect to the prodrome of other psychiatric conditions, particularly schizophrenia and recurrent unipolar depression.
Conclusion
This study provides first data regarding characteristics of the first episode manic prodrome on Indian population. Our study supports the fact that before onset of a first episode of psychotic mania, some of the patients go through a phase of change from previous mental state. It is during this prodromal phase that patient's present mood symptoms, sleep disruption, and general functional decline. However, the number and frequency of the prodromal symptoms are less than those reported in recent studies and these symptoms are likely to have low specificity. Our findings also corroborate with existing literature that the existence of childhood traits, such as cyclothymia and also the later development of frank symptoms suggest that there may be 'early' and 'late' prodromal features and these features need to be differentiated from the personality traits of the patient.
